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im^mi) &&LtmmtiLuzi&m2ti&co2 f e x c ri _ x a 1 

±lfiC 02 F e x C ri_ x A 1 ?§Jg|{iL 2i £fc(iB 2*3g£;tU ^o, 0 
[»#£2] Mfi*^^Jn^1-^ii:^<miBCo2 Fe x C r i_ x A l 

immms) mmmfotK mmts i, Mgo^ss, g a a s 
ai 2 o 3 ^H e H <7)#tL^— itiixii 

[|f^^4] ffir|B3&Rt ItrfaC 02 F e x C r i_ x A l W6k<7)fo\ZJ*y *7 

r -m imwt s *tr v» & i t * «f« fc -t * , 1 ~~ 3 izmmvm®. 

[»#^5] W^y7 7-1^ Al, Cu, Cr, Fe, Nb, Ni 
, Ta, NiFeOHo^^H-o^^itmit^, tt&E 1 

[W^6] it±(«^^L2 1 $7tfiB 2 &C o 2 F 

e x C ri _ x Al 0=£x^0. 6) ffi&nm*&%< ti>-1j<Dim 

[If ^7] ^±tc^$tL^L2! S/c«B 2«it^^rl-^>C o 2 F 
e x C ri _ x Al O^x^O. 6 ) V HBM/Bv»fc£ t 

8 ] HUfS*^*^^-^ ih)5:< mmc o 2 Fe x Cri_ x Al 
[ft^9] lff2«tiffSCo2 Fe x Cri_ x Al 0 s£ x 
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[m^mi o] mummtK mwnts i, MgOJM&ji, g 3 a 

1 1 ] flrl&Hy "7 r A 1 , Cu, Cr, Fe, Nb, N 

i, Ta, N i FeOn©^4< t ^-^^ifc^ftfl,, 

[»*Jgl2] a£«LhJC^jft$*L«L2i 43tliB2*jfiitt4Co 2 
Fe x C ri _ x Al (££T\ O^x^O. 6) ttttffIt*Mv\ MMSti^fRl 

[»*3I131 mfffiC 02 F e x C r 2 _ x A 1 (iit\ O^x^O. 6 
Vmimi4\ «rfBafe«*iD^f*C:t«r<«rffiCo2 Fe x Cri_ x A 

1 *kmw * *tfc c t t t * . 1 2 $ tz a 1 3 tEtog^ 

[Ii^^l5] BUf2S>K^fufSC 02 F e x C r i_ x A 1 (iit*> 0^ 

x^o. 6) »Kt©iwn/ty ^T-^^is^^tLTv^^t^i^mt-r-s. at 
im&Ri 6j tment^ mmcs i, MgoJM&a, g 3 a 

s&M, A 1 2 O3 *Brfi*M>!r*l3fr— OT'^^it^tf^ 2 
~ 1 5 O#*L^jz|B*Og^«^cffi^*3|^ 0 

[Sft*£l7] m&/ly7r-mtf, Al, Cu, Cr, Fe, Nb, N 
i, Ta, N i FeOH^< H-o^»i^#f 
12-1 5Ofa*L*fcflBtt<0E:fc«^^*3» o 

Fe x c ri _ x Ai o^x^o. 6) timnmzm^izztzft&b 
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M*£19] 7'J-l#|f|BCo2Pe x Cr 1 _ x AI (CuT\ 0^ 

IW^^2l] 1ftWZ&ffi.tiftmC 02 F e x C r !_ x A 1 (iif, o^ 
x^O. 6) II^F^:/n'7 77-S«$W: h >^;HMMf 

*K\,$u±m%]tmm^m^*m^tzzb*mm.}itz>, m#mi 8-2 oo# 
[***2 2] tiest^ itm^s i, **7X ( M g ow B) GaA 

[lf^2 3] ^15^^7 7-***, Al, Cu, Cr, Fe, Nb, N 
i, Ta, N i FeOHO^< hv^jB^j^^ 

Mf$g2 4] 3MEJi^J«$*LAL2i S fcl±B 2 «ig«r^* C o 2 

Fe x c ri _ x Ai (iit\ o^x^o. 6) fmn&zm^fzztzqmt 

MT&82 5] 7V-ljJ»(HECo2Fe x Cri. x Al (--T% 0^ 
x ^ 0 . 6 ) tttt«K-cAS b 

So 

1^52 7] HUffi^ii^feC o 2 F e x C r i_ x A 1 (iit\ 0^ 
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x^O. 6) *Ii:oBH:A7 7 7-f #ER$ttfc h ^*^«j«SaJ3(i*f^ 

Ii^2 8] mrfBS»^ »fbSi, Ify*, MgOm B B) G a A 

(±g^f^m^^«rffl^^it^#m^-r^. »^2 4-2 

[Ifm^2 9] huIB^--7 7t-®7&^ Al, Cu, Cr, Fe, Nb, N 
i, Ta, N i F e (OH^^ < H-o^^ J f >?»;HMif » 

[0001] 
[0002] 

ia^> &m&m/#mft&mm<Dmm^%z&±m%m.m (gmr) ^ 

Sjt^14*fc 0 >b>*;Hg^ (MTJ) ^« s ffLv^#-fe>-9--^^^47> 
^T^««'j (MR AM) *^£LT&a$*LTV>& 0 

E^^jfi^lHHCfi. MIJftKm^&^1-*-r 7V)C IP (C u r r e 
n t In Plain) iiOg^SKMt^^ JUMUli^ftKS^ 
^m-f^CPP (Current Perpendicular to 

the Plate) mik<Dm±m%&mmm**mt>tix^& 0 &±m%m 
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[0 0 0 3] 

tt, * *r >/^vri<^ c p p*jtoE*ij^*^o«jiaai:oitt i % 

[0 0 0 4] 

Sr^a^P! , p 2 -^tcTia (i) &nm.z.bfLzz.timb*L 

[0 0 0 5] 

TMR=2P 2 P 2 / (1-P! P 2 ) (1) 
--"^ iWox p (1 0< P ^ 1 U 0 

[0 0 0 6] 

[0 0 0 7] 

*m.%**V (MR AM) ^<DJBm-fim&ZtlX^&o MRAMtli, MTJf 
i:fcJ:*K "i» , »o" £fe§l£-tf& 0 «*HJLIi. TMR«**3fUtfLTfT 
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* kw o j 4 x^n-x u tmr (Dmtmtk-eittfgi-z t 

[0 0 0 8] 

±15 (1) r^ibfr^&et? P= 1 <7)^tt#^fflv^^tepstc^:§^TM 

R^#$tL^> 0 p = i <D~$m.m$^-~7 * t^tmsft-zx, 

ZtiZX^ ^>mmfm^Z.-oX^ Fe 3 0 4 , Cr0 2 , (La-Sr) 
Mn0 3 , Th 2 Mn0 7 , Sr 2 FeMo0 6 &^mifct?> NiMnSb^ 
^c0^--7^-r^7-^, ^.rfCo 2 MnGe, Co 2 MnSi, Co 2 Cr 
A 1 ^^L2i MM* k-oy )l<*4 t*tfs\~7 * ?)Vt LX%\b 

tLTV^ 0 flRf^ Co 2 MnGe^M*(DL2 1 ffi&%mt 2>7 X 
7^(iit?:2 0 0'CiSaDil > fO)l)|»2 5 nmJtll 

[0 0 0 9] 

fti£* ^^^;K7)Co 2 C r A 1 <DMm7tmx&2>C r CO— g|$£F et« 
L£Co 2 Fe 0 .4 Cr 0 .6 Al /1> VMT&vmmmtK «£ tUif , L2] I 

[0 0 10] 

[##l^m i ] 

T. Miyazaki and N. Tezuka, "Spin polarized tunneling in ferroma 
gnet/insulator/ferromagnet junctions", 1995, J. Magn. Magn. Mater, L39, 
p. 1231 

T. Ambrose, J. J. Crebs and G. A. Prinz, "Magnetic properties 
of single crystal C2MnGe Heusler alloy films" t 2000, Appl. Phys. Lett., 
Vol.87, p. 5463 
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T. Block, C. Felser, and J. Windeln, "Spin Polarized Tunneling 
at Room Temperature in a Heusler Compond-a non-oxide Materials with a 
Large Negative Magnetoresi stance Effect in Low Magnetic Fields" April 
28 2002, Intermag Digest, EE01 
[0 0 11] 

[0 0 12] 

v>&#\ ^££3 0 0rm±tc»i-^^ ££ii^t*J&Jlf&3 0 OUU^) 

y * frig&m^-wftm i> htix^z #\ ^-r ti mu<d tmr immz 

KLX/hZ<, Fe 3 o 4 tm^tzWs&vm* l 0ifc%^ft7ce&o7t 0 

tz n ~r & - 1 i> 7c # & t m r *m h ti % ^ m m <d— o t # t> *lx 0 
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[0 0 13] 

y Kmii^Sf&fHf Tvn - 7 ^ * ;i/-e& l>ii: #^$J $ fix l/» £ „ C o 2 F 
eo.4 Cr 0 .6 A 1 fll^Oli^fflv^c b v^^-g-fifpi^ ttrv^v^ 

- -7 ^ * £ i £ £ ttT * , ^Cllf^ - 7 «SE 
te&v> 0 -etui, dttf ti/c±a<^)I^ - 7 ^ ^^HKM 

t£o » 7 *4?<f * 7 -&ikX$> 2>L 2i Mititto tmMfc, Co 2 F 
e0.4 Cr 0 .6 A 1 WWk&mmmK^-7 * ^^#tt^7C§ ^TMRft^f 

[0 0 14] 

Iff jt O E^at^lCfittelSb*^ ta^GMR^MTJ <97C ^ & T M R fi# 

[0 0 15] 

[0 0 16] 

[m * ^^-r & fc #> <o^m] 

*»W*^»tt, C o 2 F e x C ri _ x A 1 (O^x^O. 6) 5*«&fERl,fc 
[0 0 17] 
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2 Fe x C ri _ x AlSIt, fcfltx., C o 2 F e x C r i_ x A 1 ifUte L 2 i 
ffcliB 2flH&*^TU ^o, O^x^O. 6t$)l.i<!:^#ttt-S 0 
-UB»j£fc:i3V>t\ mSLtrW^ir ^ it^<Co2 Fe x Cri_ x Al mWktf 

jmztLtnix\,* 0 ±mmma, mmfts i, MgoJMs*. GaAs 

AI2 O3 3&&&e>ffltLfr— o-C^ttlfi^o £7^ lttCo2 Fe 
x Cri_ x A ljWOHJfc/ty -7 7-Jf *LTV>Tfc <fcV\, :^?7 7 

-JfhLTti, Al, Cu, Cr, Fe, Nb, Ni, Ta, NiFe<0H© 

[0 0 18] 

7^m^Co 2 Fe x C ri _ x Al (C^T% O^x^O. 6) #JR£ffi 
[0 0 19] 

liB2M^t^Co2 Fe x Cr!_ x Al ( i i T\ O^x^O. 6 ) MB. 

±mC o 2 F e x C ri_ x A 1 (dCC, O^x^O. 6) ^&1£Mlf±:7l;- 
ttz, &fa*to% i 1r2>Zb%:< C o 2 F e x C ri_ x A l »§l*j&j8l?-<& £ t 
*»-CS*o Itattt, j»fcS i, MgOTO, Ga 

AsW Bl ai 2 03 J*LjBffioflr*L^—« o-cabjufiv/*,, 

ittCo2 Fe x C ri _ x A l SKOWteyty 7 7 -/f/WIfc^ fix 
^Xi>X^ 0 :^777-itt, Al, Cu, Cr, Fe, Nb, Ni, Ta 
, N i Fe<9nW< H-ot«$tl^^W^II, 0 
[0 0 2 0] 

v» h y * ^m^Mmm^m^ *n & z t &x § & 0 
[0021] 
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2M^t^Co 2 Fe x Cri_ x Al (iIT\ O^x^O. 6)«tt»ffi| 

±IB3kK_hlCj£j&£*LaL 2i tfc^B 2#it^^rl-^,C o 2 F e x Cri_ x 
Al (iit, 0=2x^0. 6) Ittlifi, ^<i^-^ittii;ffiv^ 
«btt^ 0 ^v^(i±fBC o 2 F e x C rx_ x A l (iiT\ O^x^O. 6 ) flBEte 

±ffi^£3«1-&.r Co2Fe x Cr!_ x Al fl^If^it^ 

**^Co 2 F e x C ri _ x A l SWRoflfc/ty 7 r -/§ £BBl£1-£ J: 9 K L 
Tfc ft^t LTfi, -«HfefkS i , 2f7*, MgOmi§ B H H , GaAsffi 
, AI2 O3 )$.mik<Dffitifr— oT**t(dTJ: v> 0 ^ ? 7 7^1I4, Al, 

Cu, Cr, Fe, Nb, Ni, Ta, NiFe^HW<H-otii 

[0 0 2 2] 
[0 0 2 3] 

tt^Co 2 Fe x Cr 1 . x Al O^x^O. 6) «tt*«[SrfflV^ 

Zt*!$W:t1-2> 0 7V-«^±fBCo 2 Fe x C r 2 _ x A l (ii 

r% o^x^o. 6) »ttffic*fej£* b^^/na^casttaft**^*^**^^ 

tfz, mMtC 02 Fe x Cri_ x Al 0^x^ 0. 6) WWkt<D 

m^mMtimmtS i, if =7 7,, MgO#^ H H H , GaAsmi§ H B H , ai 2 o 3 
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Mv^iH^#^ 0 Al, Cu, Cr, Fe, Nb 

, Ni, Ta, N iF e<7)&%< ti>-^%m^tzY>*)\sm$mmj}Mmiri 

[0 0 2 4] 
[0 0 2 5] 

^(iB2iilrfnCo2 Fe x C ri _ x Al (iut\ O^x^O. 6) m 

±mmmz&^T, &5 1 < ^ -7 v -mtmme o 2 f e x c r x _ x a 1 ( 
o^x^o. e) «te»«i-?** i^^imM&fcm^km^ttzim* 

MtCo 2 F e x C ri _ x A 1 O^x^O. 6) Wmt<D 

m iz^yy T -mtfmn ztifzv>* Mmwm^m^- 1 tz \* mm%mm 

tfz, JHfcft $mitS i, MgOJMftA, GaAs|^ Bl Al 2 

o 3 w B «-o^s y^**mmm>&m**tz\m*m%mm 

$£>^ ^77-®^ A1> Cu> Cr> pe> N . 
[0 0 2 6] 

[0 0 2 7] 
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x m— xuMfo-t & m iz a m— %m ^ & „ - 

KTF-tx^iz, *§tmi>m&mmit±* mu2±^ sic^rco2 Fe x 

Cri_ x Ami3^iLti/^ 0 O^xsSO. 6T?fc*o C o 2 F 

e x C ri _ x AlS!3lt M^X^m^X^ t) , ffifi^i 90^ - cmf 
^?rjp|^i-^cit^< L 2 i ttzteB 2m7kZ#LX\,*2>o d£ 
■C, «2J:OCo2 Fe x Cr k Alll3©ifli, lnmWi^ml 

[0 0 2 8] 

T, ££>K, *^2 iCo 2 Fe z Crj.j Al O^x^O. 6)1$ 

M3 77-14 *ff A LTV^ 0 77-14 At « £ t t\ 

^ 1±OC °2 Fe x Cri_ x Al (CCt% O^x^O. 6) $jgg3 0&£ 

[0 0 2 9] 

g(X A1 2 0 3 . GaAs^m»^H^Uo 

;^7r-l*am Al, Cu, Cr, Fe, Nb, Ni, Ta 
, N i F e%¥&m^&ZktfX*&2> 0 

±.f fi C 02 Fe x Cr j_ x A 1 O^x^O. 6) W1Bk3 ^JgUPfi. 

1 nmm±-ei^mmTtrabtL{fJ:v> 0 iOJUI^i nm*iriiiffl^:M 
■T*L2i i^liB2M^o»:^^ •€• Lt, iOif^l^m^ 

[0 0 3 0] 
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H3»±, *%w<DmM<7>r*mi<nmikBmzm^z>co 2 Fe x c ri _ x ai 

(ZZX\ O^x^O. 6) 0«**«^;WHBi9!i- ( 6HT**o Ht^HWI 
fi> bcc (tefcfi^te? 1 ) <^«fflW^Lfi:flao8ffiP (4&^F^-C2^) 

Co 2 Fe x Cri.j A1<7)L2 1 H^&^Tfi, 1301 O&fifcF e t 
Cr«ttatFe x Cri_ x (££T% O^x^O. 6) fcfcfci^fclB 
g$tt N IIOftfifcA K III £:IV<7>&fiKC o^SSS£*l& 0 

£<bK, Co 2 Fe x C ri _ x A 1 <DB 2 HK^Tfi. 13 3 O I <D&g <h 
HOfiatC, FetCrtAl^^IIJtcSe^iJ^tL^^i:^^,, F e 
t C r OMcifcii. Fe x C r i_ x ( O^x^O. 6) tftZXiiZ 

[0 0 3 1] 

^(c, JiffiMo^o^ 10^14^3, 5<DM%.M®LM*Mm-fZ>o 
±I2»Co 2 Fe x Cr 1 _ x Al O^x^O. 6) 113^ I 

fi-CMttT^«9, ^o, It MMI. i t ^ < L 2 ! Xli B 2 11(0 C o 2 
Fe x Cr^ Aimmtmbti&o ZhiZ, ±mm<DC o 2 Fe x Cri_ x 
AlWm3 O^x^O. 6) (i, IiJ?^mnmfIJg0^tc^^|Itc 

CICl-e, Co 2 Fe x Cri_ x Al (<T £T\ O^x^O. 6) IPB 2$| 

T^ztf, r^oiiL2!Mm cr (Fe) t a i w^mwm^mm 

_t!BCo 2 Fe x C ri_ x A Hl3«x^0^x^0. 6 
x^O. 6«r^x^t, ^=£r^i-^Ci:^< L2x i/:liB2lft^ 

[0 0 3 2] 

-LIBS^^a^^M 1 , 5 \ - 7 * & & d t 4- fl^lft K <b & 
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ftmU **L*»1 0 0 i^f 1^1 ^TMR ^f^CttA^- 

iil^iMioc o 2 F e x C ri _ x A 1 (0=Sx=S0. 6) 113 

:*:§&TMR 

[0 0 3 3] 

Ztlit (1) 5^<b#x.T, Co 2 Fe x Cr 1 . x Al (O^x^O. 6)^ 
M3^P=0. 7&Jt<D*\£yfrUm*i>^Zt*7y:L,T^Z> 0 ioi^^l 
&TMR£#ai£^§7^ii. Co 2 Fe x C r j_ x Al (O^x^O. 6 

B2m^#^tt^^v^^^^>^, 0 d^^jrij, *mw<vm&wmi, sk 

£til£, mmtinmi- Sterna <, Co 2 Fe x C ri . x Al (O^x^O. 

75^b L fc i9 mi®. $ L *) £ i k < , h > * A4*fro M £ * 

[0 0 3 4] 

1 Ofi, flfl*.**. Co 2 Fe x Cr k Al (0^x 

- °- 6) »K3**ffiie$tL, h>^itft-S*6!liii, 3&K14JI12, fit 

[0 0 3 5] 
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>^7^MO#&<Z>fc*fcJBv>TV>S e £<0«H6fc;fe^T(±, Co 2 Fe x Cr 
1_ X A1 (O^x^O. 6) II3*7'J^ SftttttVl 2*\£ZsmtW-&o 

$&mm 1 3 a 1 2 o 3 1 ©MtT^i,A 1 o x sm&m 1 4 k 

tiCoFe, NiFe. CoFetNiFe t <DW.'&Jgk% 

^ttS 1 3 Kit I rMn^Mt^ii^l^o 

£ h *mj}<o h y^^m^Mtrm^m^ 1 0 <nmmm.m 1 3 <d±kh, 

[0 0 3 6] 

Fe x C ri _ x Al (OsSx^O. 6) fl3«$^> h >*;i^f t &&ffi 

mm 1 1 «ttfn 2 R^mmm 1 3 §ii^^i«ttoisi 
1 itfM&mmztifzmm.zftLT^&o m 5 #0 4 <Dmj&tm%&<D^ 04 

D ^> Z> o 

[0 0 3 7] 

Ei6 w\ *&mmz>n2 vmmmmK £&mm$m*m^tzm%mm$k 
m^<Dmm<Dwm*7f:irmT$>z> 0 ^m^m^mm^m^fzm^mm^m 
^-e&& h y^^mMrnmwtm=^2 0^ 11211^777-14^02 
Fe x c ri _ x Ai (o^x^o. 6) ^jH3^@eis$tL, h^^^mt^^m 

mmi It, Co 2 Fe x Cri_ x Al (O^x^O. 6) ill 6 Kim 

&m 1 3 &mmt%zwm j &<?> ! mmm 1 4*m*.mmztitzm%t*%LT^ 
h 0 ms-hms^m&tmtt&wt, mA^^ymt-^^km^mi 2&, 

^IttHf^Co 2 Fe x Cr 1 . x Al (O^x^O. 6) IllG^ffl 
^££-e&& 0 ^0«3t{iH5 ^IBlCT^^o 

^*^a^&^&^it^i o, 15, 2 0 ^«jE**nx.^>^^±^ Co 2 f 
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12 0 0 2-3 7 8 5 0 2 ^ 

e x Cri_ x Al (O^x^O. 6) 113 i^lMy 7 7^14 till 

7 -m* tmmmi ^^m^^u^, mmmm^mizm^m-rcppm 

[0 0 3 8] 

- -tf2 h ^^Ha&^fiHSfr**^ 10, 15, 20 \<zm^Z>&fa2 it, 
mMitS U tf^Xfc^^lNI, Mg(X A 1 2 0 3 , GaAs^Mlg H B B 

.$tz, A*>;7 7-14tU, Al, Cu, Cr, Fe, Nb, Ni, Ta, 
N i F e^Mv^i^^l^o 

±IBCo 2 Fe x Crj.j Al (O^x^O. 6) Il3 0lf ttl nmJ^± 
"ei^mJ^TT^timv^ >T<7)^I?^1 nm^M-eii^gfitllCL 2 2 SfcUB 

J:IB««0*|^Oh>^^«^^*3|E^.i 0, 15, 2 0ti, 
[0 0 3 9] 

*»wo«tt*at*fflv^«$(ai«3!jj*3jHF.i o, 1 5 it, ~o<Dw^m3 

fitz t § izit, Wj^mmm^h 7 V C o 2 Fe x Cri_ x Al 

(O^x^O. 6) »H!l3 0^e>0***SIE$*L&o 
i *in J: 0 > * tf >/^V7%ft: i ^ SftfiBttB l 2 o^ftti, RSJHKteJl l 3 

02Fe x C ri _ x Al (O^x^O. 6) £1813 exospfr, STO&W 
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*l:f|fe*i4itfc, a«fti#Co2 Fe x Cri_ x Al (O^x^O. 6) 
Mm 3~£&>Z>fztb\Z7, tf > ^sg^? 0 . 7 t*^*: $»f>^;H 
MWfI?O10, 150TMRH*ti:*#<44o 
£>£C o 2 F e x C r !_ x A 1 (O^x^O. 6) *II3 <&»fbW*$v»fci&, 
< -f-^Lfi^/h £ ^Iftlft^^g; -Tit § £ o £*LfcJ: 
•? > h ^^/HB^ffiJiiGtt**^ 10, 1 5 l±. MR AM& ffit^TO 

[0 0 4 0] 

h > &MB&8&3bX&&- 2 0. ti> $ h fc„ if >-® ®3fe8ttfcV 16^7 V -Jf 
T^SiItOCo 2 Fe x Cri. x Al (O^x^O. 6 ) If Jg|3 t |SJ DC o 
2Fe x C ri _ x Al (O^x^O. 6) «:ffl^tV^^T\ _tfB ( 1 ) 5£<?># 

§<&£o -ma*), $H^f>^«IWf?2 0li, MRAM& 
[0 0 4 1] 

T-3 0(i. *«2±fc\ /N'y 7 7-14 tSIIttffc ^-5^(0 c o 2 F e x 
Cri_ x Al (O^x^O. 6) *K3#Bt»!3*U ^lMli2 1 
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[0 0 4 2] 

6 <nuim%mm^m^3 o tm^^oa, sm&m 2 2 tmmm 1 4 1 <vm 

Btim&m 1 3l±, ^L7te>Jit^^5«ttS2 2<?>Xfc:>£@3f 

& 0 ^'^7-14 tmmm 1 4^«^9f£L^(±, mMi^^w^^^i-^^ 

^-e^C I P^t, llMSit^(6]tcmrb^^i-^^7 0 -eab^CPPf#iti:-r 
[0 0 4 3] 

££t% ±tm±MMMm±$km^3 0, 3 5i<zm^z>mm2^ mmits i 

> *r?**iro£»a, $*>K. M gO, Al 2 0 3 , GaAs^'« a B ^ 
^a^lS 0 ^77-i4ilt, Al, Cu, Cr, Fe, 

Nb, Ni, Ta, NiFe*£*m\**ZZ£itt%& 0 gm&&Mm2 1bl, 
Tt±, Cu, Al^Mv^iH^i^ ifc, mtt«2 2 t ItliC o 
Fe, NiFe, Co 2 Fe x C r] . x Al ( 0 ^ x =S 0 . 6) Wm% t*<Dtfiti 

1 3 Kli I rMn^»^:H ? fiSo 
-hffiC o 2 F e x C ri_ x A 1 (O^x^O. 6 ) »K3 Oj&JIEtt^ 1 nmJ£Jt 
_LT1 ^mJrFT***L«rj:v» 0 nm*ItiiifKCL 2j ifcli 

B2«Hfi«r»&o*»ffl||nftO, fit, iOWP*»l/imtJliiL«fcg^«« 

±Mmm<n*wmuim%mm$km*3o, 3 5 a. 
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[0 0 4 4] 

^•3 0Ogrf^Ho^TKW1-&o SHKtt«T?*-&C o 2 Fe x Cr j_ x A l (0 

^x^o. 6) mm3fi t ^-7x*)i'X"$>2>zbfrt> > wKmft&wiiuztifcb 

H:, fefCf4t^>OliCo2 Fe x Cr!_ x Al (OsSx^O. 6)^Jg|3 

o 

[0 0 4 51 

3 5t*^ot\ tf >m x- $> & i&w&m 2 2 e > hkw^^m 1 3 

K£ «)05££*L-Cfe!K WtM&9&>WMZ. X *K 7'J-it^Co 2 Fe x C 
ri_ x Al (O^x^O. 6 ) SDH 3 CD ^ tf > H i «3 ifc^T £ K^7<D 

im^te*), ^^tc. fE^lc^f *;l/-C&&C o 2 Fe x Cr 

l- x A 1 (O^x^O. 6) Wm3<D— ■Jj<DA\?><DfrX-$>2>OX\ ^i,Z±^ 
^GMR* J #t>tL|,o 
[0 0 4 6] 

t?3 0, 3 5 0CPPIi/^iiov^T^i-^, 0 CPP*itOg^^tiL^ 
^K£^Tte, Co 2 Fe x Cri_ x Al (O^x^O. 6) coJfcStn^ £ 
S^tt^l 3<7)-e^t|WI^m_L^<7)-r\ SSJHt&l&ill 3<D#mz£2>GMR<D& 
£ A,^& < , ;*;§&GMR;Wb*L&o 
[0 0 4 7] 
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[0 0 4 8] 

mmz£t)±£%mtZ7jk-r 0 twrnztw* (i) <fc^ep;&nu 
^s*, fiit, *feicn««#ffesteLTii*$**fc, mm (id 
« an ) fc&^x&bnfflfcfrtzttv&mzmt-t&o (id 

[0 0 4 9] 

s&fc* ^«m»**iijns«t, ffg an ) (iv) *mxmm ( 

mb&m^it. mm (i) mm (v) ©^«hbjmsv>-c\ m&awmi 3<d 

[0 0 5 0] 

mm (v) H*ws**r«^$*. LxwM^^mm (v) k 
ML^tcji, mm (v) , mi (iv) , mm an ) , mm (id * 
arc, (i) ^tmt-tZo 

[0 0 5 1] 

mmmm»= (**©^-**<&«tfc) (%) (2) 

[0 0 5 2] 
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IH 9 TKW Lfc J: 5 ^Wil«Av^Bftmi«9^tt, £a 

W^ftt&sfftlzMmi-zztizXit), "1", "(>"• *S2«3** 0 

2 fc. *5&WO«^C«tKtafr*3)^-c* J6 c P Pmm<DMT J *^fci5V»T«U 
^I«^$<t'^^)t\ »-FT<[X*9m&WL (HDD) ^>MRAM& 

[0 0 5 3 J 

(Hifcfll 1 ) 

Fe x C ri _ x A 1 ftj£3 **KaUE«r*x.Tft« Lfc 0 
131 Oli, Co 2 Fe 0 .3 C r 0 .7 A I *JR3 ©XjREIIff *«3feL/S«r**^ 

•tm-e^^o Eo««it±®^2 <? (ft) -e*o, «Etti±0*fXjMioat**Lo 
g (**&) B4 0"e/7Lrv^ o mic^-TT^^ <7)^en u) co 2 

F eo.3 Cr 0 .7 A 1 MR 3 ^ H B H ^#®/&^^|l]^Jg^^ tTV^ 0 

M^e>5 5o*ci-cji^LTtiii*Hfttt, *ioawb*-r, &w 
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[0 0 5 4] 

e x Cri_ x Alfl (ii^ O^x^O. 6) 3 £f£$£ L£ 19 , C 
02Fe x Cri_ x Al (£.TT\ O^x^O. 6) Mm 3 <D C r K2t1-& F e 
tMm<tl»t, 2 0 = 5OJg£lgK (3 11) lOHlf/fXIoe-^^ 
«|g$*L7fc e £*U2. C o 2 F e x C r i_ x A 1 O^x^O. 6) M 

[0 0 5 51 

ilO^U:Co 2 Fe 0 .3 Cr 0 . 7 A lIl3 0K#tt^^t 

o 

Elllii, Co 2 Fe 0 .3 C r 0 .7 A 1 Wm3 <DMUK&if &mft!&&*7Fi- 
HO^{i^#H (Oe) -e^>«9, mmimit (emu/cm3 ) 
W7Ft&£*)l^ Co 2 Fe 0 .3 Cr 0 .7 A l|)|3li^f ijy^^ 
L5«14#:tr$)^o ei^fc, ^Sl^b^3 0 0 emu/cm3 #i&#^5 
X ^T7K (Oe) <h# ? 53^o7t:o 
[0 0 5 6] 

$tz, mCCo 2 Fe 0 .3 Cr 0 .7 A 1 WJf£ 3 ^fflv^c^ttfl 1 , 5 ^ 

«2^^^^^T^ML7t^\ 4 o ot:^-e^fo^k^w^^ii^t^^^ 

*><b&^o£ 0 -<7>.r^<b, ^XtTK^&mv&^B 2imvC o 2 Fe 
0.3 Cr 0 .7 AlIi3^#f>tL^,:t^tLtv^o ^ ^> tc. ^Sl^^^T 
> Co 2 Fe 0 .3 Cr 0 .7 A 1 $jgg 3 0&}5l^£$iJ^ L/Stt*, ittgifcfi&l 9 
0 ^ O • cm?*ot i(Ot«, B&kffl&fcl nMn^2 0 0 ^ £1 • cmtl^ 

[0 0 5 7] 

Wat, Co 2 Fe x Cr 1 _ x Ai (ii^ ossxsso. e) nm3K 

&V>T, x = 0, 0. 5, 0. 6tU:»Co 2 Fe x Cr^ A1S13 
SrML-CfERLfco iOJ:^JcLTflP»L7tCo2 Fe x C ri _ x Alfl3^ 
XHlil^iUctc:?,, #?>tt/cm{iv^-rtL^L2 1 *3tttB2aK6^L 
fc e Co 2 Fe x C r x_ x A 1 SK 3 Ofifti&fkfi^ «xttU:J| 
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±Ltz 0 Ztit><DC o 2 F e x C ri_ x A 1 Cit\ O^x^O. 6)^3 
[0 0 5 8] 

(Hife^a 2 ) ' 

o mmtS i2MR2±fc. IM^^-^ii^^^^l^t, Cr£ 
^77-i4fcU, Cr (5nm) /Co 2 Fe 0 . 4 Cr 0 . 6 Al (1 On 
m) /A 1 O x (1. 2nm) /CoFe (5nm) /NiFe (5 nm) /I 
rMn (10nm) /Cr (5nm) £JPK«jf LX\ 

Crli^77-14, Co 2 Fe 0 .4 Cr 0 .6 A 1 113 Ii3l«tt07 V - 
if > A 1 O x f4 h li, CoFe li^N i F e Itffi&tem 120tf 

Ttt**** h % Z> mmfc I r M n ii&Sftgtt* 1 3 T?* 0 , CoFe/ 
N i Fe09t«tt«l 2 0^tT>*Hsfef *S«*bTV^ 0 fit, R5«tt 
«1 3^1 rMn±<7)C r 14, fiWKl 4T»** 0 mMftK 1 0 00 

e <7>^# £ ep*d t tiirt iz—mmij^mx L tzo 

[0 0 5 9] 

H-C** 0 H<0tttt(i*ffl8#H (Oe) T-fc *K ttttfitttt (n) -C** 0 £ 
TMR(41 0 7%fc*4ofc. $^Of>^;H«^ ?1 5 

%mmT&zztz%m-tztftmz*z<, c 02 Fe 0 . 4 cr 0 . 6 ahi 

[0 0 6 0] 

(mmms) 

^77-|4at20nmOFetffiv\ *oCo 2 Fe 0 . 6 Cr 0 . 4 A 
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Co 2 Fe 0 .6 Cr 0 .4 A 1 Wm<DA M >#Ms>&*JftV»£ <h tz 0 
[0 0 6 1] 

(H«ll4) 

*«&S#fc«J*3rFl 0^ftLfc o :«(OCo 2 Fe 0 .4 Cr 0 .6 All 

h 1 3 a h ^^jm^mmMm* 1 o ««^tt^itnt^-s 0 

HO**fctt^«H8*H (Oe) , £«Ett<±&ft (o) , £mf»&Lfc«ffi* 
ttltUTMR (%) -e** e H<03iajli:jSc»»±, ^TO#£>W-7 0 S-e-*: 
tlWf^Ltv^,, C1*L^£>, M^ltH l%OTMR##f,fif: 0 $ 
7 7KWfift1i3 2%^)TMR^#e>tL/c 0 i^Co 2 Fe 0 . 4 
Cr 0 .6 A l«te*«0*£liB2«$ftT?*^ A<;77-|4^fffl 
LT v> & K & tf^fc t, - j; $ £ itmtt I^TMR 7bmUX-& h titz £ 
tfrb, Co 2 Fe 0 .4 Cr 0 .6 A im&mm&B 2mmz3s^X i>±%%X\£ 

[0 0 6 2] 

(HffiW 5 ) 

M^^7^I^^;w^^v>t, f&HMfcS i3MR2_hfc % Al (10 
Onm) /Co 2 Fe 0 .5 Cr 0>5 Al (5nm) /Cu (6nm) /Co 2 F 
eo.5Cro.5Al (5nm) /NiFe (5nm) /IrMn (10nm)/ 
A 1 (10 0 nm) £JK£i£«f £-£t % * tf y^v^log^g^lf ? 

[0 0 6 3] 

A 1 7t-«4. C 02 F eo.5 C r 0 .5 A 1 147^1^4 

C o 2 F e 0 .5 C r 0 .5 A 1 (5nm) SlTNiFe ( 5 n m) <D 2 Sftj&tt tf 
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tr 1 

$»HC1 0 0 0 e Olf ^ffjD LTlIft{:-ttI^tt^^L^ 0 

SWIBiDX U 0. 5 ^ m X 1 ^ mOg^fiat^gL^b*^ 3 5 fcffcJR L fco 
[0 0 6 4] 

£CtKSto*W h fitzo £ fi. t£5fc<7) x tf >/-?;v rico c P P # iiog^^g 

* f>A>riC P PfjS©^W^^oGMRi:JI«LTlWi:* 
§ < C o 2 F e 0 .5 C r 0 .5 A 1 Il3^t'>M$^V>it(; 

tt, ii£LfcJ:3fc, e>lXO t 7'J-H:ffl^Co2 Fe 0 . 5 Cr 0 . 5 Al 
*R0Sa**A», I r Mn «rfflv^R»atttJi l 3 O^^^fWJ^^^i 

[0 0 6 5] 

o 2 Fe x C ri _ x Al (uit\ O^x^O. 6) *ffiv>fc«fta«tt, MS 
[0 0 6 6] 

*^©L2! i7tt±B2*3iS:^rf *Co 2 Fe x Cr^ Al (£ 

o^x^o. e) mmgmzm^tzuKm^&immm^zxtL^ mu 
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[0 0 6 7] 

*««©L2i *fcttB2«at**i-4C02 F e x Cr k Al ( 

o^x^o. e) m&wmtm^tiiMvmsamam&T-** «w 
fl^oa&sg w & * tf > ^x^i * e > f e t *m$k £ ti& mtm^ 

[0®<OftPi&f£BJ] 
[HI] 

[BI2] 

[®3] 

*»W^«4»lo||Jfco^iRjcJ:&«tt3|[j|Hc^v^Co2 Fe x C r !_ x 

a i vmmzm&wfcm.w-r&m'e&Ze 

[EH] 
[15] 
[06] 
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[07] 

[H8] 

[HI 9] 

[mi o] 

Co 2 Fe 0 .3 Cr 0 .7 A 1 81E«>X*ftlQl9r&fll£ Lfcife* fcjj*"*-BIT*£o 
[Hill] 

C °2 Fe 0 .3 Cr 0 .7 A 1 *KO£*fc;&tf&»ft^fcj3^HT*&o 

[mi 2] 
[mi 3] 

[tf-f-^i^^] 

1, 5 Mttftflg 
2 

3, 16 Co 2 Fe x Cri. x Al»I 

10,15,20 h >*>vm%mdm3m=f' 
1 1 mmm 

12,22 9M8tt« 

1 3 K&m&m 

1 4 m^Ji 

2 1 mm&mm 

3 0,3 5 S^ttMHMJUXT- 
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^$12 0 0 2-3.7 8 5 0 2 ^ s<-*J 

mm 

mm-m tmm±^m^fi^>c 02 Fe x c ri _ x Aimm3t 

Co 2 Fe x C ri _ x A l^M3fiL2i i/cttB2fi^U 
*t£o S«2 tCo 2 F e x C ri_ x A 1 H3(7)^l:iiA7 7 7-I4m 

m%im] m i 
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